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APE 1236 DEACTIVATION FURNACE 
UPGRADE TO MEET RCRA REQUIREMENTS 

ABSTRACT 

T h i s  paper is a comprehensive review o f  t h e  cu r ren t  s t a t u s  
o f  t h e  upgrade of t he  APE 1236 furnaces and Explos ive Waste 
I n c i n e r a t o r s  (EWI) t o  meet t h e  RCRA regu la t ians .  I t  inc ludes  a 
desc r ip t i on  o f  t h e  equipment and the  purpose o f  each component. 
I t a l s o  conta ins an overview o f  p e r m i t t i n g  i55ues and the  out look 
f o r  burn ing muni t ions i n  an environment of changing regu la t ions .  

INTRODUCTION 

I n  1978 Congress passed environmental l e g i s l a t i o n  known a5 
t he  Resource Conservation and Recovery Act a r  RCHA. Th is  law 
regu la tes  the  processing, handling, t ranspor ta t i on ,  storage and 
disposal  o f  hazardous waste. The APE 1236 furnaces are  used t o  
dispose of  clas5 1.1, 1.2, and 1.3 munit ions which are  c l a s s i f i e d  
as hazardous waste. The furnace m u s t  t he re fo re  be permi t ted  as a 
hazardous waste i n c i n e r a t o r  when these types o f  munit ions are  
burned. 

BACKGROUND 

A p r g j e c t  was i n i t i a t e d  i n  1987 t o  upgrade t h e  APE 1236 
furnaces t o  comply w i t h  RCRA standards f o r  burn ing hazardous 
waste. The p r o j e c t  inc luded design, purchase, and i n s t a l l a t i o n  
o f  equipment which would b r i n g  the  furnaces i n t o  compliance w i t h  
RCRA hazardous waste i n c i n e r a t i o n  (HWI) r e g u l a t i o n s  ijc) a RCRA 
p a r t  B permi t  cauld b e  obtained. The p a r t  E permi t  deqines t h e  
cand i t i ons  under which t h e  s i t e s  w i l l  be permi t ted  t o  operate. 

PROJECT STATUS 

The o r i g i n a l  APE 1256 furnace cons is t s  of a r o t a r y  r e t o r t  20 
f e e t  lor ig  and 3 f e e t  i n  diameter made up cf 4 sect ions,  each 5 
f e e t  i n  rength. T h e  t w o  end sec t ions  are  made o f  cast  s t e e l  2- 
3 / 4  inches i n  th ickness and the  two center sec t ions  are  3-1/2 
inchas i n  thickness. The =-iections have an i n t e r n a l  s p i r a l  f l i g h t  
w i i i c h  i s  an i n t e g r a l  p a r t  of t h e  cas t i ng  t h a t  pushes the mater ia l  
being burned th r tugh  t h e  furnace as t he  t -e tur t  sect ions r a t a t e .  
T h e  C l i g h t s  vary i n  he igh t  w i t h  the  h ighest  sec t i an  i n  the  
middle, taper ing  down toward bath ends. The f l i g h t s  a l s o  
separate m u n i t i c t n s  tc:, prevent propagation between i tems on 
opposi te s ides  o f  t h e  f l i g h t s ,  and help reduce the  pressure waves 
caused by a detonation. 
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The upgrade of  the  furnaces requ i red  several  major add i t i ons  
t o  the  e x i s t i n g  system. Under RCRA requirements the  stack 
emissions m u s t  be sampled t o  demonstrate t h a t  99.99% of the  
p r i n c i p a l  organic hazardous cons t i t uen ts  (POHCs) are  destroyed by 
t h e  system. The system m u s t  monitor t h e  stack emissions t o  
v e r i f y  compliance w i t h  the  PQHC l i m i t s  on a continuous basis. 
The data from the  continuous moni tor ing o f  C0 and 02 i s  a l so  used 
t o  c o n t r o l  t h e  system by reducing or  stnpping feed i f  preset  
l i m i t s  a re  reached. A system t o  c o n t r o l  t h e  feed r a t e  t o  the  
furnace is requ i red  which w i l l  prevent exceeding the  feed r a t e s  
se t  i n  the  Par t  B permit  and which w i l l  s top feed t o  the  
i n c i n e r a t o r  should an upset cond i t i on  or  equipment f a i l u r e  occur. 
The p a r t i c u l a t e  discharge t o  the  atmosphere can no t  exceed .08 
gra ins  per cubic foo t .  The equipment inc ludes  a shroud aver the  
r e t o r t  and feed conveyors t o  conta in  f u g i t i v e  emissions so there  
are  no uncont ro l led  discharges t o  the  atmosphere. The c o n t r o l  
system compares a l l  sensor generated data w i t h  establ ished l i m i t s  
and c o n t r o l s  temperatures, pressures and Seed r a t e s  t o  mainta in  
compliance w i th  t h e  permi t  condi t ions.  

To comply w i th  the  requirement f o r  des t ruc t i on  o f  hazardous 
cons t i t uen ts  an a f te rburner  was added as a secondary combustion 
chamber t o  camplete combustion. T h i s  system has the  c a p a b i l i t y  
t a  e leva te  t h e  temperature o f  t he  exhaust gas from 4500 F t o  
20(100 F.- The minimum residence t ime i n  t h e  a f te rburner  is 1 
second a t  18000 F. The operat ing temperature of t he  system t o  
achieve complete combustion w i l l  genera l l y  be 12000 F t o  14000 F 
except when higher temperatures are  needed t o  destroy more 
problematic organics. A t  these temperature a1 1 haiardot.ts 
mater ia l  should be destroyed t o  t h e  99.99% or  higher l e v e l .  

To reduce the  exhaust gas temperatures, p r o t e c t  t he  baghouse 
and prevent S i res  caused by t h e  elevated temperatures two a i r - t o -  
a i r  heatexchangers o r  gas coo le rs  were i n s t a l l e d  i n  the  system. 
The l a r g e s t  of these u n i t s  can cool  t he  exhaust gas from 20000 F 
t o  8500 F. The second u n i t  cools  t he  a i r  from 8500 F t o  3500 F. 
Addi t iona l  coo l ing  occurs i n  the  duc t ing  between equipment so 
t h a t  t h e  temperature en te r ing  the  baghouse i s  between 2500 F and 
Z;O[I)o F. ~ 

~~ 

~~ 
~ 

The e x i s t i n g  A F E  12365 furnace inc ludes  a baghouse and 
cyclone. The cyclone i s  used t o  remove l a r g e  p a r t i c l e s .  The 
baghowit+ which i s  e i t h e r  a LOO or 144 bag un i t ,  prov ides f i n e  
p a r t i c l e  f i l t r a t i o n  o f  ~ t he  @xhaust gas. These pieces of: 
equipment are used t o  comply w i t h  the  requirement f o r  p a r t i c u l a t e  
discharge t o  the  atmosphere. 

The d i tc t ing connecting the  baghause t o  t h e  exhaust s tack 
i n c l u d e s  a bypass. The bypass i s  used dur ing s t a r t  up t o  a l low 
t h e  system t o  reach the  preset  operat ing temperature before the  
e:.:haust_qas is sent through the  baghouse. This  i s  requ i red  t o  
prevent zandensat ion on t he  baghouse which reduces t h e  e f f i c i e n c y  
and ef feEt iveness o f  t he  f i l t e r s .  
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The d r a f t  fan  N a s  increased from a 50 hp t o  a 50 hp u n i t  
capable o f  praducing 670Q scfm a t  3:) inches af  water column. The 
f a n  s i z e  was increased t o  account f o r  t h e  a d d i t i o n a l  pressure 
losses i n  t h e  system r e s u l t i n g  from the  a f te rburner ,  gas cooler-s 
and shrouding around the  furnace and feed end conveyor. 

A BecC::man gas moni tor ing u n i t  was purchased which measures 
the  l e v e l  0.F CO and 02 i n  t h e  stack emissions. The CO l e v e l  i s  
used as an i n d i c a t o r  qf complete combustion. CO i s  used due t o  
the extreme d i f f i c u l t y  i n  measuring t h e  ac tua l  l e v e l  of  hazardous 
mater ia l  i n  t h e  exhaust. The a l lowable l i m i t  f o r  CO i s  ICK) p a r t s  
p e r  m i l l i o n  measured as a 1 hour r o l l i n g  average updated every 
minute. The prev ious 59 readings are  added t o  the  cur ren t  
reading, averaged and value used t o  determine t h e  CO l eve l .  The 
02 i s  used t o  i n d i c a t e  i f  d i l u t i o n  a i r  i s  being added t o  the  
system. The CO l e v e l  i s  cor rec ted  t o  7% 02 d r y  measurement. 

A stack v e l o c i t y  measurement device i s  inc luded i n  the  
c o n t r o l s  t o  record the  v e l o c i t y  o f  t h e  exhaust gas up the  stack. 
T h i s  equipment measures pressure and temperature and prov ides t o  
the  computer t h e  data needed t o  c a l c u l a t e  the  stack gas v e l o c i t y .  

To prevent exceeding t h e  feed r a t e s  f o r  a p a r t i c u l a r  
muni t ion a waste feed r a t e  moni tor ing system was i n s t a l l e d  i n  t h e  
c o n t r o l  room. T h i s  i s  a un i t  i nco rpo ra t i ng  an explos ion proof 
5cal.e upan which every i t em t o  be fed t o  t h e  furnace i s  placed. 
The i t em o r  i tems are  weighed and compared t o  a data t a b l e  which 
conta ins  t h e  permiss ib le  weight o f  t h a t  i tem per un i t  o f  time. 
I f  the  weight i s  equal t o  o r  l e s s  than t h e  a l lowable l i m i t  t he  
i tern i s  loaded t o  t h e  feed conveyor. I f  the  l i m i t  i s  exceeded 
the  operator m u s t  remove u n i t s  u n t i l  t h e  weight i s  below t h e  
a l lowab le  l i m i t .  If a problem w i t h  t h e  operat ion o f  t h e  system 
occurs, such as f a i l u r e  o f  a component o r  exceeding t h e  emission 
l i m i t s ,  t h e  feed conveyor s tops and t h e  waste feed r a t e  monitor 
prevents feeding of  a d d i t i o n a l  items; t o  t h e  furnace u n t i l  t he  
problem i s  corrected. 

A d u a l  conveyor arrangement w a 5  i n s t a l l e d  i n  t h e  system a t  
t he  d i r e c t i o n  of t h e  €PA. I n  discussions w i t h  t h e  EF'A t h e  
dec is ion  was made that: emptying the  feed conveyor i n  an upset 
cond i t i on  be fore  c o r r e c t i n g  the  problem w a s  environmental ly 
unacceptable. C) r i  t h e  other  hand, i t  was considered t o  unsafe t o  
stup t h e  conveyor w i t h  munj t ions on i t  s ince  munit ions may be 
I;;topped a t  the  entrance t o  t h e  i n c i n e r a t o r  feed chute where they 
cnt i ld  be heated t o  the  p o i n t  of burn ing or  detonat ing ou ts ide  the  
ron f  inement of  t he  r e t o r t  sect ions.  The dual conveyar 
arrangement a3 1 QWS s topping feed t o  the  furnace except f o r  t he  
item:% whiczh are c x ?  t h e  shor t  conveyor. The sho r t  conveyor w i l l  
cont inue t o  run  and load these i tems i n t o  the furnace t o  prevent 
an unsa-Fe s i t u a t i o n .  B 
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T h e  r e t o r t  and feed conveyors a r e  shrouded t o  c o n t r o l  
f u g i t i v e -  emissions which occur when t h e  pressure i n s i d e  t h e  
furnace -goes p o s i t i v e .  T h i s  happens when a muni t ion  detonates o r  
t h e  feed r a t e  exceeds t h e  capac i t y  o f  t h e  furnace. The shrouds 
captccre these emissions u n t i l  t h e  balance i n  t h e  r e t o r t  i s  
r e s t o r e d  and t h e  emissions can be p u l l e d  back i n t o  t h e  furnace. 

The l a s t  major- component i n s t a l l e d  i n  t h e  upgraded system i s  
a new c o n t r o l  system. The corrtrcrl system c o n s i s t s  o f  a Honeywell 
PLC which c o n t r o l s  ope ra t i on  o f  t h e  equipment, an IBM computer 
which h#uses t h e  da ta  base f o r  t h e  muni t ions,  reco rds  t h e  da ta  
f rom t h e  system sensors and p rov ides  an i n t e r f a c e  t o  t h e  da ta  
reco rd ing  devices,  which a r e  a s t r i p  c h a r t  ~~ r ecorder  and p r i n t e r .  
A c o l o r  moni tor  a l l ows  t h e  operator  to i n t e r f a c e  w i t h  t h e  
computer and v i s u a l l y  observe t h e  c o n d i t i o n  o f  t h e  system du r ing  
opel-at i an. 

The c o n t r o l  system p rov ides  bo th  automat ic and manual s t a r t  
up c a p a b i l i t y  as w e l l  as l a c a l  s t a r t  up o f  components f o r  
maintenance. The l i g h t s  on t h e  c o n t r o l  panel i n d i c a t e  t h e  
c u r r e n t  s t a t u s  o f  system components and a larm l i g h t s  i f  a problem 
should occur. By observ ing t h e  c o n t r o l  panel ,  t h e  operator  has 
t h e  a b i l i t y  t o  determine t h e  s t a t u s  a+ t h e  system and d e t e c t  any 
problems t h a t  may e x i s t .  

A t y p i c a l  ope ra t i on  would be as f o l l o w s .  T h e  operator  
e n t e r s ~ t h e  mun i t ion  i d e n t i f i c a t i o n  code +o r  t h e  i t e m  t o  be 
proceswd.  The code i s  compared t o  t h e  iK+ormat ion s t o r e d  i n  t h e  
da ta  base and a screen shows t h e  operator  which i t em has been 
i d e n t i f - i e d  and t h e  opera t i ng  parameters f o r  t h a t  i tem. The 
operator  then v e r i f i e s  t h a t  t h e  c o r r e c t  mun i t ion  has been 
se lected.  The operator  then pushes t h e  green system s t a r t  b u t t o n  
and t h e  PI-C a u t o m a t i c a l l y  s t a r t s  t h e  equipment i n  t h e  programmed 
sequence. In fo rmat ion  such as temperatures, r o t a t i o n  speed, 
pressures and o the r  system i n f o r m a t i o n  i s  sent  t o  t h e  c o n t r o l l i n g  
devices, The system cont inues  through s t a r t  up u n t i l  a l l  p rese t  
ope ra t i ng  c o n d i t i o n s  a r e  met and t h e  operator  i s  then pe rm i t ted  
t.o s t a r k  feed t o  t h e  +urnace. A t  t h e  end o f  t h e  day t h e  operator  
s imp ly  pushes t h e  s top  b u t t o n  and t h e  system i s  shut down i n  t h e  
programmed sequence. 

Problems w i t h  t h e  p r o j e c t  i n c l u d e  d e f i n i n g  t h e  mun i t ions  
which w i l l  be inc luded i n  t h e  da ta  base. Each s i t e  processes 
Some bu t  r a r e l y  a l l  o f  t h e  approved feed l i s t  i t ems  and many 
s i t e s  have a unique i t e m  o r  two. I n  a d d i t i o n ,  t h e  r e g u l a t i o n s  
a r e  cons tan t l y  be ing updated. What may h a v e  achieved compliance 
when t h e  p r o j e c t  s t a r t e d  may n o t  meet e x i s t i n g  s tandards when t h e  
system i s  p u t  i n t o  operat ion.  For example, r e g u l a t i o n s  
determin ing what c o n s t i t u t e s  a hazardous waste a r e  being 
c o n s t a n t l y  changed and c l a s s  1.4 mun i t ions  which were n o t  
c l a s s i f i e d  as hazardous waste may soan be. The p a r t i c u l a t e  
standards have been r e v i s e d  and a new l i m i t  w i l l  soon go into 
e f f e c t .  
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States  a re  a l l o w e d  t o  set t h e i r  own s t a n d a r d s  a n d  t h e  s t a n d a r d s  
a n d  i n t e r p r e t a t i o n  of  s t a n d a r d s  are  n o t  c o n s i s t e n t  s ta te  t o  
s t a t e .  F a r  e x a m p l e ,  some s ta tes  allow t h e  u p g r a d e  w i t h o u t  a n  
a p p r o v e d  p e r m i t  w h i l e  o t h e r  s tates w i l l  n o t  allow c o n s t r u c t i o n  
w i t h o u t  a p e r m i t  i n  p l a c e .  U 1 1  t h i s  creates a climate i n  wh ich  
d e t e r m i n i n g  exact d e s i g n  r e q u i r e m e n t s  i5  v e r y  d i f f i c u l t .  The 
d e c i s i o n  w a s  made e a r l y  i n  t h e  p r o j e c t  t o  m a k e  a l l  systems t h e  
s a m e  i n i t i a l l y  a n d  t o  m a k e  m o d i f i c a t i o n s  a s  r e q u i r e d  by 
p a r t i c u l a r  s i te  p r o b l e m s .  

The f i n a l  i s s u e  is t h e  p a r t  B p e r m i t .  T h i s  p e r m i t ,  wh ich  
allow3 t h e  f u r n a c e  t o  b e  u s e d  as a h a z a r d o u s  waste i n c i n e r a t o r ,  
is issued to t h e  s i t e  b y  t h e  s ta te  or f e d e r a l  €PA d e p e n d i n g  on  
who h a s  p r i m a c y .  The  p e r m i t  sets f o r t h  t h e  c o n d i t i o n s  which  must  
b e  m e t  t o  comply  w i t h  e n v i r o n m e n t a l  r egu la t ions .  The  Code of 
F e d e r a l  R e g u l a t i o n s  or CFR 40, which  is t h e  c o n t r o l l i n g  document  
+or h a z a r d o u s  wa5; te ,  also i n c l u d e s  "omnibus  a u t h o r i t y " .  T h i s  
p e r m i t s  t h e  r e g u l a t o r s  t o  i m p l e m e n t  a n y  p o l i c y  w h i c h  t h e y  f e e l  is 
n e c e s s a r y  t o  p r o t e c t  t h e  h e a l t h  a n d  s a f e t y  of t h e  e n v i r o n m e n t .  
T h i s  i s  i n  e f f e c t  a n  o p e n  e n d e d  a u t h o r i t y  t o  d e v e l o p  a n y  p o l i c i e s  
a n d  r e g u l a t i o n s ,  i n  a d d i t i o n  t o  t h o s e  s p e c i f i c a l l y  l i s t e d  i n  
RCRA, which  t h e  r e g u l a t o r  f e e l s  are n e c e s s a r y .  

Much o+ t h e  p e r m i t  f o c u s e s  on  records f o r  t h e  material which  
is p r o c e s s e d  i n  t h e  f u r n a c e .  Much of t h e  da ta  n e e d e d  f o r  t h e  
record k e e p i n g  r e q u i r e m e n t s  i 5  l o g g e d  by  t h e  c o n t r o l  s y s t e m  and  
w i  11 be u s e d  t o  d e m o n s t r a t e  compl i a n c e  w i t h  t h e  p e r m i t  s t a n d a r d s .  
T h i s  data includes o p e r a t i n g  p a r a m e t e r s ,  f e e d  rates a n d  l a g g i n g  
a n y  u p s e t  c o n d i t i o n s  which  o c c u r .  

B 

T r i a l  b u r n s  to m e a s u r e  t h e  l e v e l  of p o l l u t i o n  d u r i n g  f u r n a c e  
o p e r a t l o n  are being s c h e d u l e d  +or t h e  s i tes . The t r i a l  b u r n  is 
u s e d  t o  d e m o n s t r a t e  t h a t  t h e  f u r n a c e  can  a c h i e v e  the d e s t r u c t i o n  
of h a % a r d o u s  w a s t e  a n d  p r o t e c t  t h e  e n v i r o n m e n t .  The d a t a  
o b t a i n e d  d u r i n g  t h e  t r i a l  b u r n  w i l l  b e  u s e d  b y  t h e  s t a t e  t o  
d e t e r m i n e  a n d  set f o r t h  t h e  p e r m i t  c o n d i t i o n s  u n d e r  wh ich  t h e  
f u r n a c e  must  b e  o p e r a t e d .  
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In conflusion, the upgrade is currently proceeding on 9 
sites with the specification #or 4 additional sites being 
prepared and other- sites are under review. The project has gone 
well in most cases. There have been some -design changes which 
are being incorporated at all sites. The equipment has been 
operated successfully at Tooele, Iowa, and Lake City. There is 
still some work to be done to complete the systems and pass a 
trail burn. Several sites should be complete in the near future. 
Compliance with environmental regjlStians iiF a priority and this 
system upgrade will bring the furnaces in line with the standards 
in effect today. 

JnciiiGrat35nE53 munitions appears t 0  be T h e  acceptable 
method of the future. Open burn / open detanation its being more 
severely restricted all the time and may soon be outlawed. In 
this light the furnaces will provide the only approved method of 
d i  spasing of muni t i oiir;. 

~ 

, 
Difficulties will occur in complying with regulations. The 

regulations will become more restrictive and harder to achieve. 
There will be an increase in the types o f  items which will be 
regulated and the record keeping to needed to satisfy the 
regulatorr that environmental laws are being observed. There 
WL!I be an increase in the requirements to demonstrate that 

characterizatian will be an increasing burden as the restricted 
items list grows. The characterization of  munitions is very time 
consuming and expensive. It took nearly 8 years to characterize 
the explosives and propellants now ligted in the permit 
applicatians. No serious work has been done on characterizing 
the metal components of munitions. This may-well become the next 
rnajtsr  problem facing the sites which incinerate munitions due to 
the difficulty in defining the exact make up of the metal 
cumpanents. 

b u r i i i n g  mun i ti an5 is environmental 1 y safe. Waste 

It appears that future disposal o f  munitions will produce 
many challenges and provide opportunity to develop new methods 
and technology for sa+e and enviranmentally sound disposal of 
these i terns. 
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